In the national study of health and growth parents' responses to a self completed questionnaire were used to categorise children according to their experience of food intolerance. The heights of the children in each group were then compared. Useful responses to the questions on food intolerance were received for 6813 (85%) children in the sample and measurements of height obtained for 7856 (98%). Children with food intolerance were shorter than other children. A difference in height of about 1-5 cm remained after adjusting for social and biological factors and some common symptoms in childhood using multiple regression. The number of different types of food avoided was associated with shortness in the food intolerant group but not in the non-food-intolerant group.
Introduction
Using the answers to a questionnaire completed by parents we have shown that food intolerance in their children was associated with symptoms such as asthma and eczema and that the prevalence of food intolerance varied with social background.' This study explores the relation between food intolerance and the height of the child.
In recent years food intolerance has been suggested as a causative factor in numerous conditions, including many which are common in childhood, such as asthma, eczema, and "hyperactivity."2 Ascertaining whether food is indeed a cause of these conditions is problematical because of the lack of reliable diagnostic tests and the difficulty of distinguishing between organic and psychogenic effects of food and diet.' Though recognising that food intolerance exists, many doctors remain sceptical about the importance of idiosyncratic reactions to foods in the cause of illness. They point out that many food intolerances are comparatively minor and that in most people who are investigated for food intolerance no objective evidence can be found. 4 Determining the prevalence of food intolerance and its severity is important to improve public and professional knowledge and to gain insight into the processes of the condition. The task is not straightforward. Food intolerance is an imprecise term which covers a wide variety of symptoms and conditions for which there is no single reliable diagnostic test. In children a simple indicator of the severity of a condition is its effect on growth. Other things being equal, growth-that is, in terms of height-is a general measure of health which may be influenced by diet and disease as well as psychological wellbeing,5 all of which may play a part in food intolerance.
In the national study of health and growth we have used parents' perceptions to define a group of children as food intolerant and the height of these children as an indicator of their overall health. ' 
Population and methods
The study was performed as part of the 1984 national study of health and growth. This is a survey of the nutritional state of primary school children which has taken place each year since 1972.6 At each survey the parents are sent a questionnaire to complete and measurements are made of the children's height, weight, and triceps skinfold thickness. A total of 8049 children participated in the 1984 survey. The sample included all children attending primary school in 27 areas in England and Scotland. The areas were selected by stratified random sampling to include proportionally more children from poorer social groups.
The questionnaire used in the survey includes questions on parents' height, child's weight at birth, number of children in the family, and the child's respiratory symptoms in terms of a history of asthma and bronchitis in the past 12 months and symptoms of cough and wheeze. It also contains questions on parents' employment and the mother's education.
In 1984 a three part section on food intolerance was included in the questionnaire. The Analyses were done to examine the relation between food intolerance and height and to explore possible interactions among food intolerance, the avoidance of some foodstuffs, and the child's symptoms. Multiple regression was performed to assess the contribution of these factors to a child's height when other variables were also taken into account. In the multiple regression the child's height standard deviation score was the dependent variable. Independent biological and social variables which were used in the model throughout were the mother's and father's reported height, the child's birth weight, number of children in the family, father's social class, father's employment state, and mother's education. Variables relating to food intolerance, the number of foods avoided, and symptoms were then added to this model.
Mother's and father's height and the child's birth weight were entered as continuous variables. The number of children in the family was treated as a continuous variable with a range of one to eight. Social class was divided into five categories: non-manual, skilled manual, semiskilled and unskilled manual, not known or unclassifiable, and a category for children living with a single mother. Father's employment was classified into six groups: employed, unemployed for less than 12 months, unemployed for more than 12 months, unemployed when the length of time was unspecified, not known, and not known when a child was living with a single mother. Mother's education was divided into elementary, secondary, technical, university, or not known. With the exception of wheeze, each symptom was treated as a dichotomous variable with one category when the symptom was present and another when the symptom was absent. Incomplete answers to the questions on symptoms were treated as follows: when none of the items relating to symptoms were completed the child was omitted from the analysis; when one or more of the questions on symptoms were completed, then a missing answer was treated as the symptom being absent. Wheeze was divided into three categories: never wheezed or not known, ever wheezed, and wheezes on most days.
A variable describing the number of types of food avoided was created from the answers to the questions on foods cut out of the child's diet. This variable had five levels, no foods avoided and one, two, three, or four or more different types of food avoided. Food intolerance state was divided into four categories based on the answers to the two questions on food intolerance: food intolerant; uncertain; not food intolerant; not known.
Adjusted mean heights were calculated for the food intolerance groups to fixed values of the other variables. The value for continuous variables was the mean for that variable, and for categorical variables the value was adjusted to reflect the value that would be obtained if there was an equal distribution of subjects in each level of the category.
Results
Useful responses to the questions on food intolerance were received for 6813 children (85% of the total sample). Height measurements were obtained for 7856 children (98%) and for 6763 (99%) of the children for whom questions on food intolerance were completed. Table I gives the mean heights of children in the four food intolerance categories. Children who were classed as food intolerant were significantly shorter than those whose food intolerance state was uncertain (p<001) or who were not food intolerant (p<001). The magnitude of difference in height standard deviation scores between the food intolerant and non-food-intolerant children was -0 31 (95% confidence interval -0-45 to -0 17). Children in the "not known" group were those for whom measurement of height was obtained but for whom no useful answers to the questions on food intolerance were received. These children were not significantly taller than the food intolerant group but were significantly shorter than those who were not food intolerant (p<0 01). For most of these children no questionnaire was completed, so it was not possible to include them in subsequent analyses.
A significant difference in height between the food intolerant and non-food-intolerant children (p<001) remained after adjusting for the following factors in a multiple regression analysis: mother's height, father's height, child's birth weight, number of children in family, father's social class, father's employment state, and mother's education (table II) . The difference in height between the group whose food intolerance state was uncertain and the non-food-intolerant group was not significant. Table III gives the mean height standard deviation scores of children with and without symptoms asked about in the questionnaire. Significant differences in unadjusted height were found for six of the 11 symptoms. When each symptom was added individually to the basic model only eczema and wheeze were significantly associated with height after adjustment for the social and biological variables (p<005). Adding individual symptoms to the model including food intolerance made very little difference to the estimated mean heights of the food intolerance groups. When all the symptoms were included together with social and biological factors the estimated mean difference in height standard deviation scores between the food intolerant and non-food-intolerant groups was -0-25 (95% confidence interval -0 39 to -0 11). Seven food intolerant children (4%) had a height less than minus two standard deviations below the mean. This proportion was greater than the 2-3% expected from the normal distribution but the difference was not significant. There were differences in the types of food cut out of the diet between the food intolerant and non-food-intolerant children (table IV) . Milk, eggs, citrus fruit, chocolate, and fish were more often avoided by children with food intolerance, whereas those who were not food intolerant more often avoided nuts, lamb, beef or pork, chicken, and cauliflower. *Includes only those children for whom measurement of height was also obtained. Table V gives the estimated mean heights (after adjustment for social and biological factors) of food intolerant and non-food-intolerant children in relation to the number of different types of food cut out of their diets. In the food intolerant group there was a negative relation between the number of types of food avoided and the child's height which was not found for children perceived as non-food-intolerant. Those children avoiding four or more foods who were perceived as not food intolerant had a mean height standard deviation score of 0-02 (95% confidence interval -0 21 to 0-24), whereas those children who were perceived as food intolerant but who were also avoiding four or more foods had a mean height standard deviation score of -0-72 (95% confidence interval -1-06 to -0 38). A second explanation may be that the avoidance of food is associated with shortness and that the observed association of food intolerance and shortness was due entirely to the association between food intolerance and food avoidance. If this were so we might expect to find an association between height and food avoidance in children who were not food intolerant. In our analysis we found no difference in height in the non-food-intolerant children grouped according to the number of types of food they avoided. But in the children perceived as food intolerant we found that the number of different types of food avoided was correlated with height; hence the children who cut out no food or only one type of food showed no significant difference in height from the mean of all other children, whereas the children who were avoiding three or more foods were very much smaller.
A problem in interpreting these results is that each food is not of equivalent importance in children's diets. For example, orange squash, which was the food most often avoided by both groups, is of less nutritional importance than milk, which was the second most frequently avoided food in the food intolerant children but only the 10th most frequent in those children who were not food intolerant. Food avoidance would be expected to affect growth if the child's overall diet was either improved or harmed as a result. In this study it was not possible to get an overall dietary assessment. Food avoidance might be the cause of short stature in food intolerant children, particularly if the types of food avoided are not adequately substituted in the diet. An alternative explanation is that the number of different types of food cut out of the diet of a child who gets symptoms from eating food is a crude measure of the severity of the underlying disorder.
Reduced growth is an important presenting complaint of certain well characterised food intolerances, particularly coeliac disease'" and cows' milk allergy. ' " In clinical series of children with food allergy and int6lerance failure to thrive is also a common feature."" 116 Our sample differs from these series in coming from a school rather than a hospital population and including a definition of food intolerance which relied solely on parents' perceptions. Though only a few of the food intolerant children could be described as clinically short, many were of suboptimal height by comparison with their non-food-intolerant peers. This suggests that important pathological processes may be present. This study sheds little light on whether these processes are primarily organic or associated with psychological or family dynamics. Nevertheless, our findings suggest that when a parent complains of food intolerance in a child, particularly when it is long standing and associated with multiple food avoidance, the complaint needs to be taken seriously by general 
